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IVIETHOD FOR DEFATTING IVIEAT 

This application is a continuation of application Ser. No. 
08/201,114, ?led Feb. 23, 1994, now abandoned. 

The present invention relates to processes for defatting 
meat, defatted meat compositions, and products containing 
such defatted meat compositions. 

BACKGROUND OF THE INVENTION 

In recent years, a great deal of attention has been focused 
on the relationship between total dietary fat, saturated fat, 
and cholesterol intake, especially as these relate to the 
incidence of diseases of the blood vessels, such as coronary 
heart disease and arteriosclerosis. As a consequence of these 
studies and concerns, medical professionals have been 
advising that human consumption of animal fat be reduced. 
This suggestion has resulted in a decline of meat consump 
tion, particularly of red meat, which is known to contain 
high levels of saturated fat and cholesterol. This decline of 
meat consumption has adversely a?ected the meat industry, 
resulting in economic loss. 

Several processes have been developed to treat meats 
from various animal sources to reduce their fat content. 
These processes typically have employed one or more of the 
following three approaches. First, the removal of some fat 
from meat has been accomplished by mechanical means 
such as a crusher, a press or a cutting tool. Second, treat 
ments including heat, light, and reaction of gases with meats 
including ?uid extraction. Thrd, treatment with strong 
chemical reagents, such as acids, and the like. 

However, acid or alkaline pH treatments of meats facili 
tates the binding of anions or cations, respectively, to the 
proteins, thereby adversely a?‘ecting the functional proper-v 
ties of proteins, particularly the solubility characteristics. In 
addition, when diluents, such as water, are used with micro 
comminution of meat and high temperature, the functional 
properties of the resulting meat are adversely affected. 

In addition, the total fat and saturated fat levels in such 
meats produced by these prior art methods are still quite high 
with respect to the currently recommended healthy diet (the 
Surgeon General’s recommendation is no more than 30% of 
calories from fat). Individuals with restricted dietary 
requirements, as well as health-conscious consumers, can 
obtain only modest reductions of total fat and cholesterol 
intake by consuming the reduced fat products currently on 
the market. 

Despite these developments, the currently known proce 
dures collectively remain ineffective for the purpose of 
substantially reducing total fat and cholesterol of meats, 
fowl, and sea foods. All of the currently available procedures 
typically involve the grinding or crushing of meat followed 
by chemical and physical extraction with steam, heat, pres 
sure, ?uids, or some combination of these treatments. One of 
the primary challenges in defatting meat is the removal of 
appreciable quantities of total fats located in inaccessible 
components of the meat. Most fat exists in the adipose 
tissues wherein the fat is embedded in connective tissues. In 
addition, intramuscular fat represents a good portion of 
marbling and is the most dii?cult to eliminate. 

Up until now, neither cholesterol, fat nor saturated fat 
could be e?‘eciently extracted from edible meats and meat 
products by simply employing heat and water. While water 
and steam has previously been employed to melt some fats, 
which can then be physically removed in part, these treat 
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2 
ments cannot substantially extract the cholesterol or fat and 
saturated fats of meat. 

Typically, only expensive lean meats can be utilized for 
the preparation of such products, which in turn make such 
products cost prohibitive for most consumers, further lim 
iting the consumption potential. The need for a simpli?ed 
commercial process for defatting meat, thereby adding value 
to high fat meats and low value ?sh is desired. 

OBJECTS OF THE INVENTION 

It is therefore an object of the invention to provide a 
simpli?ed method for producing a low-fat meat product. 

It is another object of the invention to produce a defatted 
meat composition with the protein pro?le, vitamin pro?le, 
and fat composition pro?le substantially unchanged relative 
to the respective non-defatted raw starting material. 

It is yet another object of the invention to provide a 
method for defatting meat that does not substantially dena 
ture proteins contained in the defatted meat. 

It is a further object of the invention to provide a method 
for defatting meat that does not require chemical additives, 
catalysts, acids/bases, or pH adjustment. 

It is yet a further object of the invention to provide an 
inexpensive defatted meat composition that can be substi 
tuted for substantially more expensive conventional low fat 
meats when preparing meat-based food products. 

It is still another object of the invention to produce a 
defatted meat composition with higher yields than currently 
possible using a minimum number of process steps. 

These and other objects of the invention will become 
apparent to those of skill in the art upon review of the 
speci?cation and appended claims. 

BRIEF DESCRIPTION OF THE INVENTION 

In accordance with the present invention, a process is 
provided for defatting meat. Employing the invention 
method, the moisture content of the residual defatted meat 
composition remains substantially the same as the natural 
moisture content of the respective deboned uncomminuted 
raw meat starting material. In other words, there is substan 
tially no dilution, with respect to water, of the residual meat 
composition. In addition, the invention method improves the 
color of the defatted meat so that the defatted meat compo 
sition substantially resembles the color of fresh meat. 

In accordance with another embodiment of the present 
invention, there is provided a defatted meat composition 
characterized by: 

having a protein pro?le substantially equivalent to the 
protein pro?le of the respective deboned raw meat starting 
material; 

having a vitamin pro?le substantially equivalent to the 
vitamin pro?le of the respective deboned raw meat starting 
material; 

having a proportional fat composition substantially 
equivalent to the fat composition of the respective deboned 
raw meat starting material; 

being substantially free of denatured protein; 
having improved functional properties compared to the 

functional properties of the respective raw meat starting 
material; and 

having substantially equivalent water holding capacity 
relative to the water holding capacity of the respective 
deboned raw meat starting material. The invention defatted 
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meat composition is useful for preparing low-fat food prod 
ucts. 

In accordance with yet another embodiment of the present 
invention, there are provided food products comprising the 
invention defatted meat compositions described herein. 

BRIEF DESCRIPTION OF THE FIGURE 

FIG. 1 shows an aspect of the invention method where 
hydrostatic pressure, applied through a water inlet 7, is 
employed to separate the meat layer 9 from the boundary 
layer 11 and the fat layer 13. The raw meat 19 is introduced 
into the rotating bowl 1 of the decanter centrifuge through a 
feed tube 5. For further details of FIG. 1, see the “OPERA 
TION” section of the speci?cation. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In accordance with the present invention, there is pro 
vided a method for defatting meat comprising: 

continuously pumping, in the substantial absence of 
added reagents, deboned raw meat material at a constant rate 
through a scraped surface heat exchanger to adjust the 
temperature of said raw material up to the live body tem 
perature of the corresponding species, and 

continuously feeding said temperature adjusted raw mate 
rial to a decanter centrifuge maintained under suitable 
conditions to form: 

a meat layer, 

an intermediate boundary layer containing particles of fat 
tissue, meat and moisture, and 

a fat layer within the centrifuge. 
In one aspect of this embodiment, the centrifuge is 

maintained under su?icient hydrostatic pressure so as to 
continuously drive both the boundary and fat layers from the 
centrifuge, thereby leaving a residual meat layer. The meat 
layer can then be isolated from the centrifuge by well-known 
methods. 
Raw meat suitable for use as the starting material is 

typically meat that has been mechanically deboned accord 
ing to methods well known in the art. The raw meat does not 
have to be comminuted as is required by many prior art 
methods. In accordance with the present invention, it is 
contemplated that raw meat from any animal source can be 
used as the initial material to be processed. The raw meat 
material may come from mammals, reptiles, ?sh and birds. 
For example, meats contemplated for use herein include 
turkey, such as mechanically deboned turkey (MDT) and 
mechanically deboned turkey meat (MDTM), chicken, duck, 
goose, and any kind of domestic or wild fowl; beef, veal, and 
all meat products from cattle; lamb, mutton, and all meat 
products from sheep; pork, ham, and all meat products from 
pigs and swine;v and the like. It is not required that the raw 
meat be only of one kind or obtained from only one source; 
to the contrary, many recipes and human needs require 
mixtures of different kinds of meat from various sources. 
Accordingly, neither the nature, source, type, nor quality of 
meat is deemed to be a relevant or restrictive factor for 
purposes of practicing the present invention. 
Raw meat employed in the practice of the present inven 

tion need not be fresh meat as such; the techniques of 
freezing, cold storage, and other conventional means for 
preserving meat without cooking are all deemed to provide 
meat in a form which is useful for treatment by the present 
invention. , 
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It is most desirable that the meat to be treated be in a 

fragmented form rather than in bulk or chunk form. The 
meat can be prepared in ground or minced form. For 
example, the meat can be employed after chopping, shred 
ding, piercing, crushing, or in any other form which provides 
fragmented meat particles of varying sizes. However, it is 
preferable that the meat not be completely pulverized. For 
purposes of the present invention, the actual size of the meat 
particle and the manner in which the meat has been frag 
mented is not critical. Target sizes for fragmented meat 
particles are preferably in the range of about 0.5-5 mm. So 
long as the meat is in some fragmented state whereby the 
cells are sufficiently ruptured, but not emulsi?ed, so that 
intracellular lipids become relatively more accessible, the 
raw meat material is deemed suitable for use within the 
methods of the present invention. The desired degree of 
fragmentation will be di?erent for meat obtained from 
different species. 
The raw meat starting material is typically collected in a 

production size batch and mixed to form one homogeneous 
mass. This allows a consistent temperature and uniform fat 
content to be achieved before raw meat starting material is 
subjected to the invention defatting process. For example, a 
typical fat content for MDT (mechanically deboned turkey) 
used as a raw meat starting material is about 20-22% at 
about 55°—60° F. 
A suitable heat exchanger device for use herein is a 

scraped surface heat exchanger well-known in the art, such 
as commercially available equipment from Alfa Laval, 
Cherry Barrel, or APV Company. 

Suitable decanter centrifuges for use herein are well 
known in the art. Those of skill in the art can select an 
appropriate decanter centrifuge that will operate substan 
tially as described herein with reference to FIG. 1. When 
hydrostatic pressure is employed in the invention method, 
the presently preferred decanter centrifuge is the Alfa Laval, 
Model #NX 309B-31, AVNX 309B-31G (Alfa Laval, Den 
mark). When hydrostatic pressure is not employed, the 
presently preferred decanter centrifuge employed is the Alfa 
Laval, Model# BTNX 3500 (Alfa Laval, Denmark). 
As used herein, the phrase “live body temperature of the 

corresponding animal species” refers to the average body 
temperature of the live animal from which the raw meat 
starting material was obtained. This temperature will typi 
cally fall within the range of 90°—1 10° F. For example, when 
turkey meat is being processed, the meat is preferably 
adjusted to a temperature in the range of 97°—100° F. When 
beef is being processed, the meat is preferably adjusted to a 
temperature in the range of 97°—100° F. It is important not 
to heat the subject raw meat up to temperatures exceeding 
110° E, which will result in the denaturing of the meat 
proteins and alter the protein pro?le of the ?nal defatted 
meat composition. 
An advantage provided by the invention method is that 

substantially no chemical reagents, catalysts, acids, pH 
adjustments, or any other physical or chemical parameters 
affecting the functional properties of the defatted meat 
composition are employed. In addition, no addition of water 
is employed prior to delivering the raw meat to the decanter 
centrifuge. The phrase “in the substantial absence of added 
reagents,” refers to the lack of any signi?cant conditioning 
of the raw meat starting material by addition of chemical 
reagents, catalysts, water, acids, pH adjustment, diluents, 
extraction ?uids, or the like. Indeed, it is presently preferred 
that raw meat starting material be subjected to no condi 
tioning by addition of chemical reagents, catalysts, water, 
acids, pH adjustment, diluents, extraction ?uids, or the like, 
prior to delivering the raw meat into the decanter centrifuge. 
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The ‘phrase “continuously feeding said temperature 
adjusted raw material to a decanter centrifuge” refers to the 
well-known process of automatically delivering raw meat to 
a centrifuge in a continuous system. 
The phrase “maintained under suitable conditions to form 

a meat layer, an intermediate boundary layer containing 
particles of fat tissue, meat and moisture, and and a fat layer 
within the centrifuge,” refers to the conditions maintained 
within the centrifuge such that the desired separation is 
achieved (e. g., centrifugal force applied and/or hydrostatic 
pressure). For example, suitable g-forces contemplated for 
use in the invention methods are in the range of about 
2,000—20,000, preferably in the range of 2,500—10,000. A 
g-force of 3,000—5,000 is especially preferred. When hydro 
static pressure is not employed to separate the boundary 
layer from the meat layer, and g-forces of at least about 
7,000 are employed, an exceptionally low moisture product 
(dry) is produced having about 50% or less water content. 
The dry defatted meat composition has a powder-like con 
sistency in bulk form. 

Fats in meat are typically distributed essentially either in 
muscle tissues or in adipose tissue. The composition, physi 
cal and chemical properties of the fats found in these two 
meat tissues are quite different. For example, fats in muscle 
(lean) tissue contain more phospholipids than does fat in 
adipose tissues. Phospholipids and the fatty acids of phos 
pholipids which are contained in muscle tissues have a 
higher degree of unsaturation. 

In contrast, lipids in adipose tissues are primarily tria 
cylglycerols and free fatty acids. The adipose tissue-derived 
fat can be extracted at body temperature or slightly higher if 
the adipose tissue cells are su?iciently ruptured (e.g., by 
mechanical deboning, grinding, chopping, and the like) and 
then subjected to appropriate conditions of centrifugal force. 

In addition, meat-derived fats have different relative den 
sities and occur in different sizes relative to adipose tissue— 
derived fats. A general sedimentation rate under a force of 
gravitation can be described by Stoke’s Law of physics as 

2Y28AP 
v : ————— 

9p 

where 
vzvelocity of particles 
'y=radius of particles 
g=gravitational force 
(Ap):diiference in density between solid and liquid 
u=viscosity of continuous phase. 
It is apparent from this equation that particles having 

densities different from each other will have different set 
tling characteristics. 

In a preferred embodiment, the centrifuge is also main 
tained under su?icient hydrostatic pressure so as to continu 
ously drive both the boundary and fat layers from the 
centrifuge, thereby leaving behind a residual meat layer. A 
su?icient hydrostatic pressure to accomplish this separation 
can be achieved by injecting water pressure through the feed 
tube of the centrifuge bowl. The water is introduced into the 
feed tube as close to the discharge point of feed tube as 
possible, so as to minimize the amount of time that the water 
is in contact with the incoming raw material. The amount of 
water introduced into the centrifuge can range from 0.05 up 
to about 0.5, preferably 0.2, gallons/l0 lbs. incoming raw 
material. The use of water in the invention process occurs 
only after the raw meat has been introduced into the feed 
tube of the centrifuge. This is particularly advantagous in 
that the water does not come into contact with the raw meat 
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6 
for a length of time such that the protein content of the 
resulting defatted meat composition is signi?cantly altered 
relative to the respective untreated raw meat. 

Because the centrifugal sedimentation is controlled 
according to Stoke’s law, the water injected into the feed 
tube of the centrifuge can be metered such that the particle 
sizes remaining in the solid meat layer can be controlled. In 
the presence of water, centrifugal sedimentation can be 
expressed mathematically by the Stoke’s law equation 

9QPS 
Dpc: ———~————— 

(Pp—P)VWLY 

where, 
Dpczcritical diameter or cut point. Any particle greater 

than critical diameter will go to solid meat phase, any 
particle less than critical diameter will go to liquid phase or 
fat phase. Particles equal to critical point can go in either 
hase. 

p Q=Given ?ow rate of incoming raw material 
p=Liquid viscosity 
SILiquid thickness in bowl of decanter 
Pp=Density of solid 
P=Density of liquid 
V=Volume of liquid held in the bowl of decanter 
W=Rate of rotation (radian/sec) 
'Y=Radial distance from center 
While maintaining each variable at an optimized constant, 

the density of liquid can be varied by metering water into the 
feed tube of decanter. Since fat is lighter than water, this 
water/fat mixture increases the density of liquid compared 
with fat, thereby decreasing the denominator of the above 
formula, which increases the value of Dpc. In other words, 
the critical diameter is increased by hydrostatic pressure 
which is created by metering water into the decanter cen 
trifuge. As a result, larger lean meat particles separate into 
the meat phase and the smaller fat and fat tissues separate 
into the liquid phase. The overall physical effect of metering 
the water in the decanter centrifuge is that a defatted meat 
composition of desired physical characteristics remains in 
the solid phase of the decanter centrifuge, leaving the fat, 
fatty tissues (i.e., adipose cell fragments), moisture and 
some meat particles in the liquid phase, which is subse 
quently removed. 
Those of skill in the art will recognize that inert sub 

stances, other than water, that will not mix or react with the 
meat layer in the centrifuge can be substituted for water to 
create su?icient pressure to separate the fat and intermediate 
layers from the meat layer. Exemplary inert substances are 
described, for example, in US. Pat. No. 3,780,191, and 
include: nitrogen, carbon dioxide, and the like. 

In another aspect of the present invention, a high cen 
trifugal force (e.g., 10,000 g) centrifuge (Alfa-Laval BTNX 
3500, Denmark) is employed for practicing the present 
invention in the absence of water. The submerged conveyor 
body of this centrifuge reduces the bowl pond, ensuring that 
all particles are subjected to uniform high G force. Addi 
tionally, in this system, the unusually large beach length 
within the centrifuge signi?cantly improves the separation 
of the boundary layer from the meat layer. In this aspect of 
the invention the fat content of the defatted meat composi 
tion can be reduced to substantially zero percent fat (i.e., 
below analytical limits) to form a fat-free meat composition. 

In accordance with another embodiment of the present 
invention, there is provided a defatted meat composition. 
The invention defatted meat composition can be produced 
by the method described above. The defatted meat compo~ 
sition is characterized by: 
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having a protein pro?le substantially equivalent to the 
protein pro?le of the respective deboned raw meat starting 
material; 

having a vitamin pro?le substantially equivalent to the 
vitamin pro?le of the respective deboned raw meat starting 
material; 

having a proportional fat composition substantially 
equivalent to the fat composition of the respective deboned 
raw meat starting material; 

being substantially free of denatured protein; 
having substantially improved functional properties com 

pared to the functional properties of the respective raw meat 
starting material; and 

having substantially equivalent water holding capacity 
relative to the water holding capacity of the respective 
deboned raw meat starting material. 

Invention defatted meat compositions contain from 0% up 
to about 10% fat content, preferably 0% up to about 5% fat 
content, with less than about 2% fat content being especially 
preferred. The invention defatted meat composition has a 
desirable coarse texture and has the appearance of fresh 
meat. 

As used herein, “protein pro?le” refers to the relative 
composition of amino acids that are contained in the various 
proteins within the meat (see, e.g., Example 6 and Table 2). 
As used herein, “vitamin pro?le" refers to the relative 

composition of vitamins that are contained in the within the 
defatted meat composition (see, e.g., Example 8 and Table 
4). 
As used herein, the phrase “proportional fat composition” 

refers to the relative composition of fat that is contained with 
the meat. For example, meat fat typically comprises satu 
rated, mono-unsaturated and poly-unsaturated fat. The 
invention method leaves the proportion of saturated, mono 
unsaturated and unsaturated fat substantially unchanged 
relative to the respective levels in deboned uncomminuted 
raw meat material. 

As used herein, “substantially free of denatured protein” 
refers to meat isolated by the method described herein. Such 
meat does not contain a signi?cant amount of denatured 
protein that typically occurs when deboned animal meat is 
subjected to temperatures above 110° F. In other words, the 
proteins in the meat composition produced herein have 
substantially the same tertiary structures as the proteins in 
the respective deboned raw meat starting material. 
The improved functional properties of the defatted meat 

composition include, for example, lower fat and cholesterol 
content, improved binding characteristics, improved ?avor 
and texture, increased ?ber content. The improved func 
tional properties are useful in the formulation and further 
processing of meat products. In addition, it has ben found 
that the invention defatted meat composition has substan 
tially equivalent water holding capacity relative to the water 
holding capacity of the respective deboned raw meat starting 
material. For example, 1 gram of the defatted turkey com 
position prepared as described in Example 1 holds 0.9 grams 
of water. 
The droplets of fat and particles of meat contained in the 

defatted meat composition may be microscopically exam 
ined employing polarized light microscopy using a combi 
nation of plane polarized light and crossed polars. Visual 
ization in this manner indicates that the defatted meat 
composition has undergone a signi?cant increase in muscle 
?ber and concurrent reduction in fat droplets and fat par 
ticles. 

Invention defatted meat compositions can be used in any 
composition that requires a low fat, low cholesterol, high 
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8 
quality protein source. For example, the invention defatted 
meat composition can be used in a variety of food products, 
such as processed meat, poultry, or ?sh products (e.g., hot 
dogs, dry or semi-dry sausages, health foods, snack foods 
(e.g., baked high protein-type snack products), protein 
drinks, and the like. 

Invention defatted meat compositions, when formulated 
and ?rrther processed into ?nished meat products, suffers no 
more processing losses in cook shrink and slicing yield than 
products made from leaner (untreated) raw materials having 
the same fat content as the defatted materials of the inven- ' 
tion. In addition, invention defatted meat compositions, 
when formulated and further processed into ?nished meat 
products, have a substantially similar myoglobin pro?le 
compared to meat products from raw meat materials of the 
same species which has not been defatted. Also, invention 
defatted meat compositions, when formulated and further 
processed into ?nished meat products, result in meat-based 
products with substantially similar sensory pro?le and orga 
noleptic properties compared to meat products made with 
conventional low fat high cost raw materials. 

In accordance with yet another embodiment of the present 
invention, there are provided food products comprising the 
invention defatted meat compositions described herein. For 
example, as discussed above, the invention defatted meat 
composition can be used in a variety of food products, such 
as processed meat, poultry, or ?sh products (e.g., hot dogs, 
dry or semi-dry sausages), health foods, snack foods (e.g., 
baked high protein-type snack products), protein drinks, and 
the like. The invention food products are prepared by 
methods well-known in the art (see, e.g., US. Pat. Nos. 
4,844,922; 4,876,103; 4,504,515; and the like). 

It is important to design a product formula, e.g., bologna, 
so that protein to water ratio is su?iciently optimized to give 
desirable yield and/or texture, as well as other required 
characteristics of ?nished product. It is possible to replace 
either part or all of very expensive lean meats in the product 
formula with the low cost, low fat, invention defatted meat, 
and still produce a composition having good meat function 
ality. 

For example, in one embodiment, an invention bologna 
food product containing less than 0.5% fat was compared 
with a conventional low fat (3% fat) bologna with respect to 
texture, taste, ?avor and other organoleptic properties. The 
invention bologna containing the defatted meat composition 
produced herein, was similar in all aspects to a conventional 
low-fat-containing bologna product. 
Each of the US. patents referenced herein are hereby 

expressly incorporated by reference. 

OPERATION 

Raw meat starting material, after being mixed to a uni— 
form fat content and temperature, is pumped continuously 
through a heat exchange device (e. g., a scraped surface heat 
exchanger) so that the temperature of meat is brought to the 
normal body temperature of the corresponding animal spe 
cies from which the raw meat starting material is derived. 
The system is maintained in such a way that no portion of 
raw material reaches a temperature where protein denatur 
ation occurs. 

After the temperature of the raw meat material has been 
equilibrated to the respective species body temperature, raw 
meat material is continuously pumped to a decanter centri 
fuge through a feed tube 5. In the rotating bowl 1 of the 
decanter centrifuge, a layer of meat 9 is formed in the solid 
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phase, and two layers are formed in the liquid phase 11 and 
13 as shown in FIG. 1. 

The meat layer 9 is closest to the rotating bowl 1 of 
centrifuge. At the top of this three layer system is the distinct 

10 
temperature of live turkey). The temperature adjusted raw 
material was pumped in a continuous manner to a decanter 
centrifuge (Alfa Laval, Denmark, Model #NX 309B-31, 
AVNX 309B-31G, or the BTNX 3500) operating in a range 

. . 5 of 2000—4000 g force. In the feed tube of the decanter 
fat iayer 13 WIhNh ntos?y contains fat droplets and fat centrifuge, asu?icient amount of water (0.2 gal/10 lbs. raw 
particles of adlpose nssues’ and Ygry Small amounts of material/minute) was metered to create enough hydrostatic 
“1015mm A boundary 1ayer ‘11 15 formed sandwlched depth or pressure in the decanter so that fat, fatty tissues, 
between layers 9 and 13- Thls hohhdthy layer 11 (l-e-y water and some meat particles are removed from the ingoing 
“intermediate layer”) is lighter than the meat layer 9’ but is 10 material according to Stoke’s law. The temperature of the 
heavier than the distinct fat layer '13- metered water was adjusted to match the temperature of the 
The boundary layer 11 contains a mixture of unseparated ingoing raw material. 

fat droplets, muscle tissues Containing Phhsphhhptds, fat The absolute water content of decanted defatted meat 
Particles’ Proteins and hhe meat hbers- Th6 “boundary composition did not increase above the natural moisture 
layer” is difhchtt to separate ehiciehtly because of its close 15 already present in raw material. There was no dilution of raw 
Speci?c gravity With the meat layer 9 material with respect to water. This shows that fat reduction 

In order to produce a very low fat meat consistently, the is achieved purely on the basis of fat removal, rather than on 
boundary layer 11 must be removed on a continuous basis the basis of dilution with water in the resulting fat reduced 
from the meat layer 9. When defatted meat is discharged meat. The fat content of the defatted meat composition 
from the bowl, the boundary layer tends to get mixed in with 20 prepared as described herein has a range from 0.2 to less 
the meat layer, thereby raising the fat content of the meat. than 2% fat as shown in Table 1. 

TABLE 1 

Na+ Pot Ca Iron Chol 
Lab Product % % % % % Kcal/ % mg/ mg/ mg/ mg/ % % % mg/ 
# Description Prot Fat MDis Ash Carbo 100 g Salt 100 g 100 g 100 g 100 g Dex Suc Fruc 100 g 

14624 Raw material 16.8 9.5 73.4 1.1 0.0 153 0.16 76 181 111 154 0 0 0 83.6 
MDTM 

14625 2»A Defatted 18.6 0.8 80.3 1.1 0.0 82 0.09 71 157 127 1.36 0 0 0 61.9 
14626 3-B Defatted 19.4 1.1 79.2 1.2 0.0 88 0.09 60 131 214 1.29 0 0 0 60.5 

In accordance with the present invention, a solution for EXAMPLE 2 
removing the boundary layer is provided, thereby producing _ _ 
a very low fat meat. Separation of the boundary layer 11 is 35 The procadure m Example 1 was used except mecham' 
achieved by forcing this layer to separate from the meat Cally €1eh°n‘?d turkey (MDT) was used rather than MD TM‘ 
layer 9. In one aspect of the invention, this is accomplished Th6 dlstmcuon b‘?tween MD TM and MDT Is that MDT can 
by introducing’ through inlet 7’ a Small but precisely include turkey skin but ‘MDT M does not. The defatted meat 
mct?rcd amount of water into this feed tube 5 of centrifuge 4O compos1t1on processed 1n th1s manner had a fat content from 
bowl 1 as close to the point of entry into the centrifuge bowl 0'2 to less than 2%‘ 
as possible. This creates a ?uid pressure enough to mix the 
fat and boundary layers 11 and 13 and to facilitate complete EXAMPLE 3 
removal of fat from meat Phase 9‘ The same manufacturing procedure as described in 
The layers 11 and 13 are the liquid portion of the raw meat 45 Examples 1 or 2 was used, except that raw material was 

19 introduced into the decanter. The solid defatted meat pumped directly into the decanter centrifuge without adding 
layer 9 on the inside wall of the rotating bowl 1 is conveyed metered water into the feed tube of the decanter. Using this 
out through the solid phase outlet ports 15 in the tapered end process, fat, some moisture, and some raw material was 
21 of the centrifuge by a rotating screw conveyor 3 inside removed from the feed raw material. The fat stream or liquid 
the decanter. At the tapered end 21 of the decanter (i.e., 5O portion of the decanter was clearer in color than inExamples 
beach area), the defatted meat layer 9 is separated from the l or 2. The fat content of solid phase meat composition 
liquid layers 11 and 13 (similar to the effect of sand obtained in this manner was between 4 to 12%. 
separating from water on sloped beach) where it is further 
dried by gravitational forces. The fat and boundary layers 11 EXAMPLE 4 
and 13 ?ow backwards toward the wider end of centrifuge _ 
due to the pressure difference between inside of centrifuge 55 Two thousand p9u.n.ds of mechanically deboned tin-key 
and the H quid_phase Outlet pom 17_ drum meat With an rmtral fat content of and/or mechanically 

_ _ _ _ _ _ deboned turkey wrng meat was used as raw materral with a 

The mvennon W111 n9“, be de,scr_??ed m greater detall by 10% fat content in the process described in Example 1. The 
reference to the followmg non'hnmmg examples‘ resulting (solid phase) defatted meat composition had a fat 

60 content of 0.2 to less than 5%. 
EXAMPLE 1 

Two thousand pounds of mechanically deboned turkey EXAMPLE 5 
meat was produced using a U.S.D.A. approved deboning Two thousands pounds of ground beef having afat content 
machine. The temperature of this mechanically deboned 65 of approximately 50% was processed as described in 
turkey meat (MDTM) was adjusted using a scraped surface 
heat exchanger to about 97°~100° F. (i.e., normal body 

Example 1. The raw material temperature was again 
adjusted to the live body temperature of cattle (i.e., 
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97°—100° E). The fat content of meat isolated in this manner 
ranges from 2% to 5%. 

EXAMPLE 6 

The defatted meat separated by process described in 
Example 1 was collected, chilled immediately by using solid 
CO2 and analyzed for amino acid pro?le using the protein 
hydrolysate method. The amino acid pro?le is presented in 
Table 2. 

TABLE 2 

Sample A 
Lab #14624 Sample B Sample C 

Raw Lab #14625 Lab #14626 
% Material MDTM 2-A Defatted 3-B Defatted 

Aspartic Acid 9.42 9.27 5.92 
Glutamic Acid 14.73 15.12 14.91 
Hydroxyproline 1.29 1.38 1.83 
Serin 3.82 3.59 3.66 
Glycine 5.37 5.38 5.73 
Histine 2.86 3.64 3.86 
Arginine 6.05 6.21 6.17 
Threonine 4.07 4.06 3.96 
Alanine 5.82 5.74 5.77 
Proline 8.63 9.87 9.48 
Tyrosine 2.96 2.87 2.79 
Valine 4.95 4.84 4.63 
Methionine 2.48 2.38 2.31 
Cysteine 1.00 0.95 0.88 
Isoleucine 5.45 5.43 5.28 
Leucine 8.60 8.85 8.39 ' 
Phenytalanine 4.02 3.97 3.95 
Tryptophan 1.33 1.15 1.26 
Lysine 7.13 5.60 8.22 

Total % 100.0 100.0 100.0 

Table 2 indicates that the amino acid content of the invention 
defatted meat composition is essentially similar to the 
respective raw meat starting material. 

EXAMPLE 7 

Defatted meat separated by the process described in 
Example 1 was analyzed for fat distribution. This data is 
presented in Table 3. 

TABLE 3 

Lab Product % Total % % 
# Description Saturates Monounsat. Polyunsat. 

14624 Raw material 3.3 3.3 2.9 
MDTM 

14625 2-A Defatted 0.3 0.3 0.3 
14626 3-B Defatted 0.4 0.4 0.4 

The data from Table 3 indicates that proportional distribu 
tion of saturated, mono-unsaturated and poly-unsaturated 
fats remains substantially the same as the respective 
untreated raw meat starting material. 

EXAMPLE 8 

Defatted meat separated by the process described in 
Example 1 was analyzed for vitamin distribution. This data 
is presented in Table 4. 
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TABLE 4 

Product Thiamine Ribo?avin Niacin 
Lab # Description mg/lOO g mg/l00 g rug/100 g 

14624 Raw Material 0.04 0.18 4.2 
MDTM 

14625 2-A Defatted 0.04 0.16 4.1 
14626 3-B Defatted 0.04 0.14 2.9 

The data from Table 4 indicates that the vitamin pro?le 
remains substantially the same as the respective untreated 
raw meat starting material. 

EXAMPLE 9 

The defatted meat composition obtained from the process 
described in Example 1 was used to make various fat content 
bologna including fat free bologna. All fat levels, including 
fat free bologna, had ?avor and sensory qualities compa 
rable with typical low fat bologna. In addition, the invention 
bologna food product containing 0.5% fat content, which 
was produced by methods well-known in the art, was 
analyzed for myoglobin content and compared to 3 non~ 
invention bologna products. The results are provided in 
Table 5. 

TABLE 5 

% 
Sample Myoglobin mg/g Myoglobin 

A. Lab #14094 Healthy Choice _ 0.011 0.11 
Bologna (Control A) 

B. Lab #14095 Healthy Choice 0021 0.21 
Bologna/Defatted (B) 

C. Lab #14096 Healthy Choice 0.017 0.17 
Bologna/Defatted (C) 

D. Lab #14097 0.5% Fat (D) 0.024 0.24 

The results indicate that the invention bologna prepared 
using the invention defatted meat composition has at least as 
much myoglobin content as commercially available bologna 
products. 

EXAMPLE 10 

The defatted meat composition obtained from the process 
described in Example 1 was used to fonnulate and process 
low fat meat products such as hot dogs, smoked sausages, 
and other products having low fat/low cholesterol require 
ments. The resulting food products each had the desired 
low-fat content, ?avor, and texture. 

While the invention has been described in detail with 
reference to certain preferred embodiments thereof, it will be 
understood that modi?cations and variations are within the 
spirit and scope of that which is described and claimed. 

That which is claimed is: 
1. A method for defatting meat comprising: 
pumping raw meat starting material through a heating 

means to adjust the temperature of said raw material up 
to about the live body temperature of the corresponding 
species, then 

feeding said raw material into a decanter centrifuge 
maintained under suitable conditions to form a sub 
stantially solid layer of defatted meat, an intermediate 
boundary layer containing particles of fat, meat and 
moisture, and a substantially liquid layer of fat within 
the centrifuge by centrifugal separation, and 
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metering liquid into the temperature adjusted raw material 
entering the centrifuge in an amount sufficient to sepa 
rate the meat layer from the intermediate boundary 
layer and the fat layer during centrifugal separation in 
the centrifuge, then 

driving the boundary layer from the centrifuge along with 
the substantially liquid fat layer, and then 

recovering a defatted meat composition having a moisture 
content substantially the same as the natural moisture 
content of the raw meat starting material from the 
centrifuge. 

2. The method according to claim 1, wherein the defatted 
meat has less than about 2% fat. 

3. The method according to claim 1, wherein the defatted 
meat has a protein pro?le substantially equivalent to the 
protein pro?le of the respective raw meat starting material. 

4. The method according to claim 1, wherein the defatted 
meat is substantially free of denatured protein. 

5. The method according to claim 1, wherein the defatted 
meat has a proportional fat composition substantially 
equivalent to the fat composition of the respective raw meat 
starting material. 

6. The method according to claim 1, wherein said raw 
meat starting material is deboned. 

7. The method according to claim 1, wherein said raw 
meat starting material is fragmented. 

8. The method according to claim 1, wherein said raw 
meat material is pumped continuously through said heating 
means. 

9. The method according to claim 1, wherein said raw 
meat material is pumped through said heating means in the 
substantial absence of added water. 

10. The method according to claim 1, wherein said 
heating means is a scraped surface heat exchanger. 

11. The method according to claim 1, wherein said liquid 
metered into the temperature adjusted raw material is water. 

12. The method according to claim 11, wherein said water 
is metered through the feed tube of said centrifuge. 
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13. The method according to claim 11, wherein said water 

is metered into the temperature adjusted raw material at a 
ratio in the range of about 0.05 up to about 0.5 gallons 
water/l0 pounds incoming raw material. 

14. The method according to claim 11, wherein said water 
is metered into the temperature adjusted raw material at a 
ratio of about 0.2 gallons water/l0 pounds incoming raw 
material. 

15. The method according to claim 1, wherein the defatted 
meat has less than about 10% fat. 

16. The method according to claim 1, wherein the defatted 
meat has less than about 5% fat. 

17. The method according to claim 1, wherein the defatted 
meat has less than about 1% fat. 

18. A method for producing defatted meat from a frag— 
mented raw meat starting material using a decanter centri 
fuge having a feed tube for discharging the fragmented raw 
meat starting material into a rotating bowl for separating the 
starting material into separate layers by centrifugal separa 
tion, comprising the steps of: 

pumping a fragmented raw meat starting material through 
a heating device to adjust the temperature of the raw 
material up to about the live body temperature of the 
corresponding species; 

introducing the temperature adjusted starting material into 
a feed tube of a decanter centrifuge; 

metering liquid into the feed tube along with the tem 
perature adjusted starting material; 

discharging the contents of the feed tube into a rotating 
bowl of the decanter centrifuge to form a substantially 
solid layer of defatted meat and a substantially liquid 
layer of fat and; then 

driving the defatted meat layer from the centrifuge in the 
substantial absence of the fat layer, the defatted meat 
layer having a moisture content substantially the same 
as the natural moisture content of the raw meat starting 
material. 


